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Description 

This application claims the benefit of U S Provisional Application No 60/045,889, filed May 1 1997 

s FIELD OF INVENTION 

This invention relates to newly identified polynucleotides, polypeptides encoded by them and to the use of such 
polynucleotides and polypeptides, and to their production More particularly the polynucleotides and polypeptides of 
the present invention relate to G-protem coupled receptor family, hereinafter referred to as HCEPT09 The invention 
10 also relates to inhibiting or activating the action of such polynucleotides and polypeptides. 

BACKGROUND OF THE INVENTION 

It is well established that many medically significant biological processes are mediated by proteins participating in 

15 signal transduction pathways that involve G-protems and/or second messengers, e.g., cAMP (Lefkowitz, Nature 1991. 
351 353-354) Herein these proteins are referred to as proteins participating in pathways with G-protems or PPG pro- 
teins Some examples of these proteins include the GPC receptors, such as those for adrenergic agents and dopamine 
(Kobilka ; B.K., et al., Proc. Natl Acad. Sci , USA, 1987, 84:46-50; Kobilka, B K , et al., Science, 1987, 238:650-656; 
Bunzow, J R., et al., Nature. 1988, 336:783-787), G-protems themselves, effector proteins, e.g., phospholipase C. 

20 adenyl cyclase, and phosphodiesterase, and actuator proteins, eg. protein kinase A and protein kinase C (Simon, M 
I., et al., Science, 1991,252 802-8). 

For example in one form of signal transduction, the effect of hormone binding is activation of the enzyme, adenylate 
cyclase, inside the cell Enzyme activation by hormones is dependent on the presence of the nucleotide, GTP GTP 
also influences hormone binding. A G-protein connects the hormone receptor to adenylate cyclase G-protem was 

25 shown to exchange GTP for bound GDP when activated by a hormone receptor. The GTP-carrying form then binds to 
activated adenylate cyclase. Hydrolysis of GTP to GDP, catalyzed by the G-protein itself, returns the G-protem to its 
basal, inactive form Thus, the G-protein serves a dual role, as an intermediate that relays the signal from receptor to 
effector, and as a clock that controls the duration of the signal. 

The membrane protein gene superfamily of G-protein coupled receptors has been characterized as having seven 

30 putative transmembrane domains. The domains are believed to represent transmembrane a-helices connected by 
extracellular or cytoplasmic loops G-protein coupled receptors include a wide range of biologically active receptors, 
such as hormone, viral, growth factor and neuroreceptors 

G-protein coupled receptors (otherwise known as 7TM receptors) have been characterized as including these 
seven conserved hydrophobic stretches of about 20 to 30 amino acids connecting at least eight divergent hydrophilic 

35 loops. The G-protein family of coupled receptors includes dopamine receptors which bind to neuroleptic drugs used 
for treating psychotic and neurological disorders. Other examples of members of this family include, but are not limited 
to, calcitonin, adrenergic, endothelin, cAMP, adenosine, muscarinic, acetylcholine, serotonin, histamine, thrombin, ki- 
nin, follicle stimulating hormone, opsins, endothelial differentiation gene-1, rhodopsms, odorant and cytomegalovirus 
receptors 

40 Most G-protein coupled receptors have single conserved cysteine residues in each of the first two extracellular 

loops which form disulfide bonds that are believed to stabilize functional protein structure The 7 transmembrane regions 
are designated as TM1, TM2. TM3, TM4, TM5, TM6, and TM7. TM3 has been implicated in signal transduction. 

Phosphorylation and lipidation (palmitylation or farnesylation) of cysteine residues can influence signal transduc- 
tion of some G-protem coupled receptors. Most G-protein coupled receptors contain potential phosphorylation sites 

45 within the third cytoplasmic loop and/or the carboxy terminus. For several G-protem coupled receptors, such as the 
beta-adrenoreceptor. phosphorylation by protein kinase A and/or specific receptor kinases mediates receptor desen- 
sitization. 

For some receptors, the ligand binding sites of G-protein coupled receptors are believed to comprise hydrophilic 
sockets formed by several G-protein coupled receptor transmembrane domains, said sockets being surrounded by 

50 hydrophobic residues of the G-protein coupled receptors The hydrophilic side of each G-protein coupled receptor 
transmembrane helix is postulated to face inward and form a polar ligand binding site TM3 has been implicated in 
several G-protem coupled receptors as having a ligand binding site, such as the TM3 aspartate residue TM5 serines, 
a TM6 asparagine and TM6 or TM7 phenylalanines or tyrosines are also implicated in ligand binding 

G-protem coupled receptors can be intracellular^ coupled by heterotrimenc G-proteins to various intracellular 

55 enzymes, ion channels and transporters (see. Johnson et al., Endoc Rev , 1989, 10 317-331) Different G-protem a- 
subunits preferentially stimulate particular effectors to modulate various biological functions in a cell. Phosphorylation 
of cytoplasmic residues of G-protein coupled receptors have been identified as an important mechanism for the reg- 
ulation of G-protein coupling of some G-protem coupled receptors. G-protein coupled receptors are found in numerous 
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sites within a mammalian host. 

Over the past 15 years, nearly 350 therapeutic agents targeting 7 transmembrane (7 TM) receptors have been 
successfully introduced onto the market. 

This indicates that these receptors have an established, proven history as therapeutic targets Clearly there is a 
5 need for identification and characterization of further receptors which can play a role in preventing, ameliorating or 
correcting dysfunctions or diseases, including, but not limited to, infections such as bacterial, tungal, protozoan and 
viral infections, particularly infections caused by HIV-1 or HIV-2; pain, cancers; anorexia; bulimia; asthma; Parkinson's 
disease; acute heart failure; hypotension; hypertension; urinary retention; osteoporosis; angina pectoris; myocardial 
infarction; ulcers; asthma: allergies; benign prostatic hypertrophy; and psychotic and neurological disorders, including 
w anxiety, schizophrenia, manic depression, delirium, dementia, severe mental retardation and dyskinesias, such as 
Huntington's disease or Gilles dela Tourett's syndrome. 

SUMMARY OF THE INVENTION 

is in one aspect, the invention relates to HCEPT09 polypeptides and recombinant materials and methods for their 

production. Another aspect of the invention relates to methods for using such HCEPT09 polypeptides and polynucle- 
otides Such uses include the treatment of inflections such as bacterial, fungal, protozoan and viral infections, partic- 
ularly infections caused by HIV-1 or HIV-2; pain; cancers; anorexia; bulimia; asthma; Parkinson's disease; acute heart 
failure; hypotension: hypertension; urinary retention; osteoporosis; angina pectoris; myocardial infarction; ulcers; asth- 

20 ma; allergies: benign prostatic hypertrophy; and psychotic and neurological disorders, including anxiety schizophrenia, 
manic depression, delirium, dementia, severe mental retardation and dyskinesias, such as Huntington's disease or 
Gilles dela Tourett's syndrome, among others. In still another aspect, the invention relates to methods to identify ago- 
nists and antagonists using the materials provided by the invention, and treating conditions associated with HCEPT09 
imbalance with the identified compounds. Yet another aspect of the invention relates to diagnostic assays for detecting 

25 diseases associated with inappropriate HCEPT09 activity or levels. 

DESCRIPTION OF THE INVENTION 

Definitions 

30 

The following definitions are provided to facilitate understanding of certain terms used frequently herein. 

"HCEPT09" refers, among others, to a polypeptide comprising the amino acid sequence set forth in SEQ ID NO: 
2, or an allelic variant thereof. 

"Receptor Activity" or "Biological Activity of the Receptor" refers to the metabolic or physiologic function of said 
35 HCEPT09 including similar activities or improved activities or these activities with decreased undesirable side-effects. 
Also included are antigenic and immunogenic activities of said HCEPT09. 

"HCEPT09 gene" refers to a polynucleotide comprising the nucleotide sequence set forth in SEQ ID NO: 1 or allelic 
variants thereof and/or their complements. 

"Antibodies" as used herein includes polyclonal and monoclonal antibodies, chimeric, single chain, and humanized 
40 antibodies, as well as Fab fragments, including the products of an Fab or other immunoglobulin expression library 

"Isolated" means altered "by the hand of man" from the natural state. If an "isolated" composition or substance 
occurs in nature, it has been changed or removed from its original environment, or both. For example, a polynucleotide 
or a polypeptide naturally present in a living animal is not "isolated," but the same polynucleotide or polypeptide sep- 
arated from the coexisting materials of its natural state is "isolated", as the term is employed herein 
45 "Polynucleotide" generally refers to any polyribonucleotide or polydeoxribonucleotide, which may be unmodified 

RNA or DNAor modified RNAor DNA. "Polynucleotides" include, without limitation single- and double-stranded DNA. 
DNA that is a mixture of single- and double-stranded regions, single- and double-stranded RNA, and RNA that is 
mixture of single- and double-stranded regions, hybrid molecules comprising DNA and RNA that may be single-strand- 
ed or, more typically, double-stranded or a mixture of single- and double-stranded regions. In addition, "polynucleotide" 
50 refers to triple-stranded regions comprising RNA or DNA or both RNA and DNA The term polynucleotide also includes 
DNAs or RNAs containing one or more modified bases and DNAs or RNAs with backbones modified for stability or for 
other reasons "Modified" bases include, for example, tritylated bases and unusual bases such as inosine A variety 
of modifications has been made to DNA and RNA: thus, "polynucleotide" embraces chemically, enzymatically or met- 
abolically modified forms of polynucleotides as typically found in nature, as well as the chemical forms of DNA and 
55 RNA characteristic of viruses and cells. "Polynucleotide" also embraces relatively short polynucleotides, often referred 
to as oligonucleotides. 

"Polypeptide" refers to any peptide or protein comprising two or more amino acids joined to each other by peptide 
bonds or modified peptide bonds, i.e., peptide isosteres "Polypeptide" refers to both short chains, commonly referred 
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to as peptides, oligopeptides or oligomers, and to longer chains, generally referred to as proteins. Polypeptides may 
contain amino acids other than the 20 gene-encoded amino acids. "Polypeptides" include amino acid sequences mod- 
ified either by natural processes, such as posttranslational processing, or by chemical modification techniques which 
are well known in the art. Such modifications are well described in basic texts and in more detailed monographs, as 

5 well as in a voluminous research literature. Modifications can occur anywhere in a polypeptide, including the peptide 
backbone, the amino acid side-chains and the amino or carboxyl termini. It will be appreciated that the same type of 
modification may be present in the same or varying degrees at several sites in a given polypeptide. Also, a given 
polypeptide may contain many types of modifications. Polypeptides may be branched as a result of ubiquitination, and 
they may be cyclic, with or without branching. Cyclic, branched and branched cyclic polypeptides may result from 

w posttranslation natural processes or may be made by synthetic methods. Modifications include acetylation, acylation, 
ADP-ribosylation, amidation, covalent attachment of flavin, covalent attachment of a heme moiety, covalent attachment 
of a nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid derivative, covalent attachment of phos- 
photidylinositol, cross-linking, cyclization, disulfide bond formation, demethylation, formation of covalent cross-links, 
formation of cystine, formation of pyroglutamate, formylation, gamma-carboxylation, glycosylation, GPI anchor forma- 
ts tion, hydroxylation, iodination, methylation, myristoylation, oxidation, proteolytic processing, phosphorylation, prenyla- 
tion, racemization, selenoylation, sulfation, transfer-RNA mediated addition of amino acids to proteins such as argi- 
nylation, and ubiquitination See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 2nd 
Ed., T. E. Creighton, W. H. Freeman and Company, New York, 1993 and Wold, R, Posttranslational Protein Modifica- 
tions: Perspectives and Prospects, pgs. 1 -1 2 in POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, 

20 b. C. Johnson, Ed., Academic Press, New York, 1983; Seifter etal, "Analysis for protein modifications and nonprotein 
cofactors", Meth Enzymol (1990) 182:626-646 and Rattan et al , "Protein Synthesis: Posttranslational Modifications 
and Aging", Ann NY Acad Sci (1992) 663:48-62. 

"Variant" as the term is used herein, is a polynucleotide or polypeptide that differs from a reference polynucleotide 
or polypeptide respectively, but retains essential properties A typical variant of a polynucleotide differs in nucleotide 

25 sequence from another, reference polynucleotide. Changes in the nucleotide sequence of the variant may or may not 
alter the amino acid sequence of a polypeptide encoded by the reference polynucleotide. Nucleotide changes may 
result in amino acid substitutions, additions, deletions, fusions and truncations in the polypeptide encoded by the ref- 
erence sequence, as discussed below. A typical variant of a polypeptide differs in amino acid sequence from another, 
reference polypeptide Generally, differences are limited so that the sequences of the reference polypeptide and the 

30 variant are closely similar overall and, in many regions, identical. A variant and reference polypeptide may differ in 
amino acid sequence by one or more substitutions, additions, deletions in any combination. A substituted or inserted 
amino acid residue may or may not be one encoded by the genetic code. A variant of a polynucleotide or polypeptide 
may be a naturally occurring such as an allelic variant, or it may be a variant that is not known to occur naturally. Non- 
naturally occurring variants of polynucleotides and polypeptides may be made by mutagenesis techniques or by direct 

35 synthesis 

"Identity" is a measure of the identity of nucleotide sequences or amino acid sequences. In general, the sequences 
are aligned so that the highest order match is obtained "Identity" per se has an art-recognized meaning and can be 
calculated using publishedtechniques See ; e.g.: (COMPUTATIONAL MOLECULAR BIOLOGY, Lesk, AM, ed : Oxford 
University Press, New York, 1988; BIOCOMPUTING: INFORMATICS AND GENOME PROJECTS, Smith, D.W., ed. t 

40 Academic Press, New York, 1993; COMPUTER ANALYSIS OF SEQUENCE DATA, PART I, Griffin. A.M., and Griffin, 
H.G., eds., Humana Press, New Jersey, 1994; SEQUENCE ANALYSIS IN MOLECULAR BIOLOGY von Heinje, G , 
Academic Press, 1987; and SEQUENCE ANALYSIS PRIMER, Gribskov M. and Devereux, J., eds., M Stockton Press, 
New York, 1 991 ) While there exist a number of methods to measure identity between two polynucleotide or polypeptide 
sequences, the term "identity" is well known to skilled artisans (Carillo, H., and Lipton, D , SIAM J Applied Math (1 988) 

45 48; 1 073). Methods commonly employed to determine identity or similarity between two sequences include, but are not 
limited to, those disclosed in Guide to Huge Computers, Martin J. Bishop, ed.. Academic Press, San Diego, 1994, and 
Carillo, H., and Lipton, D., SIAM J Applied Math (1988) 48:1073. Methods to determine identity and similarity are 
codified in computer programs. Preferred computer program methods to determine identity and similarity between two 
sequences include, but are not limited to, GCS program package (Devereux, J., etal., Nucleic Acids Research (1984) 

50 12(1) 387), BLASTP, BLASTN, FASTA (Atschul, S.F. et ai, J Molec Biol (1 990) 21 5:403). 

As an illustration, by a polynucleotide having a nucleotide sequence having at least, for example, 95% "identity" 
to a reference nucleotide sequence of SEQ ID NO: 1 is intended that the nucleotide sequence of the polynucleotide 
is identical to the reference sequence except that the polynucleotide sequence may include up to five point mutations 
per each 100 nucleotides of the reference nucleotide sequence of SEQ ID NO: 1. In other words, to obtain a polynu- 

55 cleotide having a nucleotide sequence at least 95% identical to a reference nucleotide sequence, up to 5% of the 
nucleotides in the reference sequence may be deleted or substituted with another nucleotide, or a number of nucleotides 
up to 5% of the total nucleotides in the reference sequence may be inserted into the reference sequence. These 
mutations of the reference sequence may occur at the 5 or 3 terminal positions of the reference nucleotide sequence 
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or anywhere between those terminal positions, interspersed either individually among nucleotides in the reference 
sequence or in one or more contiguous groups within the reference sequence 

Similarly, by a polypeptide having an amino acid sequence having at least, for example, 95% identity to a reference 
amino acid sequence of SEQ ID NO:2 is intended that the amino acid sequence of the polypeptide is identical to the 

5 reference sequence except that the polypeptide sequence may include up to five amino acid alterations per each 100 
amino acids of the reference amino acid of SEQ ID NO: 2 In other words, to obtain a polypeptide having an amino 
acid sequence at least 95% identical to a reference amino acid sequence, up to 5% of the amino acid residues in the 
reference sequence may be deleted or substituted with another amino acid, or a number of amino acids up to 5% of 
the total amino acid residues in the reference sequence may be inserted into the reference sequence. These alterations 

10 of the reference sequence may occur at the amino or carboxy terminal positions of the reference amino acid sequence 
or anywhere between those terminal positions, interspersed either individually among residues in the reference se- 
quence or in one or more contiguous groups within the reference sequence. 

Polypeptides of the Invention 

15 

In one aspect, the present invention relates to HCEPT09 polypeptides. The HCEPT09 polypeptides include the 
polypeptide of SEQ ID NO:2; as well as polypeptides comprising the amino acid sequence of SEQ ID NO:2; and 
polypeptides comprising the amino acid sequence which have at least 80% identity to that of SEQ ID NO:2 over its 
entire length, and still more preferably at least 90% identity, and even still more preferably at least 95% identity to SEQ 

20 ID NO: 2 Furthermore, those with at least 97-99% are highly preferred Also included within HCEPT09 polypeptides 
are polypeptides having the amino acid sequence which have at least 80% identity to the polypeptide having the amino 
acid sequence of SEQ ID NO: 2 over its entire length, and still more preferably at least 90% identity, and even still 
more preferably at least 95% identity to SEQ ID NO: 2. Furthermore, those with at least 97-99% are highly preferred 
Preferably HCEPT09 polypeptides exhibit at least one biological activity of the receptor. 

25 The HCEPT09 polypeptides may be in the form of the "mature" protein or may be a part of a larger protein such 

as a fusion protein. It is often advantageous to include an additional amino acid sequence which contains secretory 
or leader sequences, pro-sequences, sequences which aid in purification such as multiple histidine residues, or an 
additional sequence for stability during recombinant production. 

Fragments of the HCEPT09 polypeptides are also included in the invention A fragment is a polypeptide having 

30 an amino acid sequence that entirely is the same as part, but not all, of the amino acid sequence of the aforementioned 
HCEPT09 polypeptides. As with HCEPT09 polypeptides, fragments may be "free-standing," or comprised within a 
larger polypeptide of which they form a part or region, most preferably as a single continuous region. Representative 
examples of polypeptide fragments of the invention, include, for example, fragments from about amino acid number 
1-20, 21-40, 41-60, 61-80, 81-100, and 101 to the end of HCEPT09 polypeptide In this context "about" includes the 

35 particularly recited ranges larger or smaller by several, 5, 4, 3, 2 or 1 amino acid at either extreme or at both extremes 
Preferred fragments include, for example, truncation polypeptides having the amino acid sequence of HCEPT09 
polypeptides, except for deletion of a continuous series of residues that includes the amino terminus, or a continuous 
series of residues that includes the carboxyl terminus or deletion of two continuous series of residues, one including 
the amino terminus and one including the carboxyl terminus. Also preferred are fragments characterized by structural 

40 or functional attributes such as fragments that comprise alpha-helix and alpha-helix forming regions, beta-sheet and 
beta-sheet-forming regions, turn and turn-forming regions, coil and coil-forming regions, hydrophilic regions, hydro- 
phobic regions, alpha amphipathic regions, beta amphipathic regions, flexible regions, surface-forming regions, sub- 
strate binding region, and high antigenic index regions. Other preferred fragments are biologically active fragments. 
Biologically active fragments are those that mediate receptor activity, including those with a similar activity or an im- 

45 proved activity, or with a decreased undesirable activity. Also included are those that are antigenic or immunogenic in 
an animal, especially in a human 

Preferably, all of these polypeptide fragments retain the biological activity of the receptor, including antigenic ac- 
tivity. Variants of the defined sequence and fragments also form part of the present invention. Preferred variants are 
those that vary from the referents by conservative amino acid substitutions - i.e., those that substitute a residue with 

so another of like characteristics. Typical such substitutions are among Ala, Val, Leu and lie; among Ser and Thr; among 
the acidic residues Asp and Glu; among Asn and Gin; and among the basic residues Lys and Arg; or aromatic residues 
Phe and Tyr Particularly preferred are variants in which several, 5-10, 1 -5, or 1 -2 amino acids are substituted deleted, 
or added in any combination. 

The HCEPT09 polypeptides of the invention can be prepared in any suitable manner. Such polypeptides include 

55 isolated naturally occumng polypeptides, recombinantly produced polypeptides, synthetically produced polypeptides, 
or polypeptides produced by a combination of these methods. Means for preparing such polypeptides are well under- 
stood in the art 
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Polynucleotides of the Invention 

Another aspect of the invention relates to HCEPT09 polynucleotides HCEPT09 polynucleotides include isolated 
polynucleotides which encode the HCEPT09 polypeptides and fragments, and polynucleotides closely related thereto 

s More specifically, HCEPT09 polynucleotide of the invention include a polynucleotide comprising the nucleotide se- 
quence set forth in SbQ ID NO 1 encoding a HCEPr09 polypeptide ot SEQ ID NO 2, and polynucleotide having the 
particular sequence of SEQ ID NO 1 HCEPT09 polynucleotides further include a polynucleotide comprising a nucle- 
otide sequence that has at least 80% identity to a nucleotide sequence encoding the HCEPT09 polypeptide of SEQ 
ID NO:2 over its entire length, and a polynucleotide that is at least 80% identical to that having SEQ ID NO:1 over its 

w entire length. In this regard, polynucleotides at least 90% identical are particularly preferred, and those with at least 
95% are especially preferred. Furthermore, those with at least 97% are highly preferred and those with at least 98-99% 
are most highly preferred, with at least 99% being the most preferred. Also included under HCEPT09 polynucleotides 
is a nucleotide sequence which has sufficient identity to a nucleotide sequence contained in SEQ ID NO 1 to hybridize 
under conditions useable for amplification or for use as a probe or marker. The invention also provides polynucleotides 

>5 which are complementary to such HCEPT09 polynucleotides 

HCEPT09 of the invention is structurally related to other proteins of the G-protem coupled receptor family, as shown 
by the results of sequencing the cDNA of Table 1 (SEQ ID NO: 1 ) encoding human HCEPT09 The cDNA sequence of 
SEQ ID NO:1 contains an open reading frame (nucleotide numbers 1 to 1272) encoding a polypeptide of 423 ammo 
acids (SEQ ID NO 2). The amino acid sequence of Table 2 (SEQ ID NO 2) has about 88.4% identity (using FASTA) in 

20 423 amino acid residues with mouse glucocorticoid-induced receptor (Accession M80481, M T. Harrigan et al., Mol 
Endo. 5:1331-1338, 1991). Furthermore, HCEPT09 is 88 4% identical to the sequence 71 from U.S. Patent No 
5,508,384 Furthermore, HCEPT09 (SEQ ID No:2) is 34.1% identical to neuropeptide Y receptor (Accession M81490 
X. J Li etal., J Biol Chem. 267:9-12 1992). Furthermore, HCEPT09 (SEQ ID No 2) is 35.1% identical to neuromedin 
K receptor (Accession X65172, K Takahashi etal., Eur J Biochem. 204:1025-1033, 1992). Furthermore, HCEPT09 

^5 (SEQ ID No:2) is 35 5 % identical to lymnokinin receptor (Accession UB4499, K J A Cox et al., J Nuerosci 17, in 
press, 1997). The nucleotide sequence of Table 1 (SEQ ID NO:1) has about 83.4% identity (using FASTA) in 1374 
nucleotide residues with mouse glucocorticoid induced receptor (Accession M80841 , M. T Harrigan et al., Mol Endo 
5 1331-1338, 1991) 

30 
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Table l a 



ATGGTCCCTCACCTCTTGCTGCTCTGTCTCCTCCCCTTGG 4 0 
TGCGAgCCACCGAGCCCCACGAgGGCCGGGCCGACGAgCA 80 

gA ZZ jCGGAgGCGGCCCTGGCCGTGCCCAATGCCTCGCA Z 1L J 

T TOT TCT CT T G G AAC AAC T A ^ACCTTCTC 2GA -T'GGCAqA 1 * > 

AOTTTGT 3GGCAG SAgGCGC PACGGCGCTgAgTCCCAgAA . n " 0 

CC rCACGGTGAAAgCCCT 3 : rCATT 3T GG : rTAcTCCTTc J !: 

ATCATt-GTcTT IT ZAzT ^Tr r.GGCAA r.GT Z ZT 3GT : l'GTC llri 

ATCT ; AT cTTCAA 3 AAC CAG :GAATGOA7T -GGCCACCAG ICO 

CC rCTTcATOG T cAACCTGA :A 37 T ~CC 3 A 3ATAATGATC :> - ... 
ACGCTGc T ZPA 3 A ZC Z Z".T ? 3A 3TTTGG T 3GG 3TT F 3TGA 

ACA3CACA rGGATAT I' 73GGAAGGGCATGTGC 3AT0 7CAG i A 0 
CCGCTTTGCCCAGTACrGCTCACTGCACGTCTCAGCACTG 

ACACTGACAGCCATT 3CGGTGGA7CGCCACCAGG7CATCA 5 : 0 

7GCACCCCT7GAAAC3CCGGAT37CAATCACAAAGGGTG7 1 ». j 

rA7CTACArCGCTGTCATCT:.^^AGCA7Gi^GTAGGT7C':'T'i' 600 

7 C AC 7 C C C A C A TGCTATCTGO : AG AAA TTAT7TACC77C A 6 s 0 

PA. FACAGT 3AGGACA77GTGCGCTC :: C T 0 T GC C TGCCAGA 6 3 

"7 FCCCTGAGCCAGC I'GACCCCT I" C 7GGAA GTAL'C T GGAC - i: . 

TTGC-CCACCTTCATCCTGCTC7ACATCCTGCCCCTCC7CA "?6C 
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T 0 AT C TC ? G T G G C CT ACGC T CG T G T GGC C AAG AAA cTGT 3 






GcTGTGTAATATGATTGGcGATGTGACCACAGAGCAGtA- 


84 : 


5 


TTTGCCcTGCGGcGCAAAAAGAAGAAGACCATCAAGATCT 


6><C 




TGATG -TGGTGGTAGTCcTCTTTGCCcTcTGcTGGTTCCC 


s:c 




CcTCAAcTGctACGTCcTCc"CCTGTCCAOCAAGG*:"CATC 




10 


CGCACOAACAATGCCcTcTAGTTTGCCTTC -A OTGGTTTG 


100 0 




CCATGAGCAG7A3CTGCTATAAC7 3CTT7ATATACTGcTG 


1040 




GOT 3AACGAGAAC TTCAGGAT7GA3CTAAAGG OATTACTG 


1 -)8 ) 




AGCAT 3 rGTCAAAG ACGT ^CCAAGGC PCAGGA 2 3 AC A GGC 


1 1 0 j 


15 


GAG :CTGCCCAGTT :CI 7 ::?T GA3GGT-G :G T 3 3AGAGA 


i : * i j 




GAA jAAT GAT GGC 2ACAGGG 37 Z 7 ?. 7TTG : 7AATAA. L'CTC 


io ; j 




:tg :ccacctcccaactccagt rr :;ggaa sacagac : tg :* 


i J ^ ; 


20 


CAT :7G rGGAACCCATT 3 7GAG 3ATGA GTT A SAA 3A -"T 


i . ; "> 




gggaagagggagtgggaggg 3 rc rGTC7 : :a :ctgag 3 :a 


i v: : 




gggaaagagagcctattctcacacatgat :ttcagagtg3 


: < f-j : 




TGGAAACACACTCCTGCAGAAGCTGTAGGA Z rCTT 3AATT 


o ; .; : 


25 


CCTAGGAAAC rGTCCAGCCTCCTAGCCCCATGTCAT UTGA 


i a ) 




AAAC T AAAA ri G 3ACCACCAAC7AGACATG7 , i'O GAT AAA. r 


i i -n 




TG 0CA7CT AAG AAAC A ?7GGGAGGGA TAG :A 1 3CTGTATC 


1 :..J J 


30 


T CTGAGGAAGAGGAGCGAGGACAACGTTGG TCCAGATG 3G 


1 • » 0 




3GCT 3AATCATTCAACTGCCTCCATCTGTG3GGCAG Z I 3C 


1 6 '10 




TGCCTTACAGCCCTTCCTACT 3CTGA jCATCCCGAAG 3GA 


1 0 1 0 




GAC CTAAAT 7 A TAGTT PGGGT 3TGGTGA7 OCAGATGOACA 


1**0 


35 


3AGCT 7TGCTT 3-AAACAG GTA7AGG GGG7AGGGAAA TG 7G 


I •. ) 




A 3 OAA _-C 0A3AGCGGGCGT 3GAGATTTT 7 A 7-ZZ Z I'CAG T7 


. ■ o ) 




TGT jGAGT 3 A ITGGGC 7AT GA TGAA TCATAAG T 7TTCAGT 




40 


GGG7TAG7AA7ATC:AGATAA3AAAGGA;CAA7TTGGG77 


l - -i ') 


GGT 7 AAAAG.AAAG G 3 AAA TTATTATTGC 7ACTTAG AAAAA 


1 ~ r 0 




?TCAGAAAAGCACA 7 A MCA 3 AT AG AC A :ACAC AAAA TGA 


".. ■ ' 




CTCTCTTA rCCCAT OCATTTG IGATAACATOTCTG AACAT 


1 r. 0 


45 


G : rGTGGGTGTATT 7 G JAAOAIT T TGGTTG3T 3T37GTGA 


;?■) "js; 




TTG TGTGGAT jTGTGCA TGA7 ZTTTTTTTTTT 2 rTTTTTT 


0 -.'I 4 ( ! 




TTTTTTTT 3AGATGGAATCTG 3CTCTG rCACCCAGGTTGG 


; : ' i h ( ) 


50 


ACT I'CAG r 3G 7A7AAT JTCGG 3T7ACTGCAA "C7C7GCC7 


p ■ ■> ("i 


CCCAGG TTCATGCCGT7CTCC7GCCTCAGCCTC 7C7A }TA 


0 * c ' i 




GCTGGGACTACAGGTGCCCGCCACCATGCCCGG OTAATCT 


0.. 30 




7 TTGCATTTTTAGTAGAGACGGGGTTTCACCG7 3T7A 3CC 


;::m o 


55 


AGGATGGTC7CGATCTCC7GACCTCGTGATCCA :C7GCC7 


220 0 
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5 



15 



20 



25 



aggcctcccaaagtgttgG'*jattaca:;gc-gtgacccaccc 


2 3 0 


C GCCCGG ::CCT TT T TT T T CAT l"!' AT A 2 iTTT T C A 7TTAG A 




T FGTAA TGA TTAACAGAAACAGGGGTAC ZTIYC ICAGGGG 


.': 4 ":■ : 


T "3 T C CAC C AGAAG AG TTG AAGAAC AG 3':'G AGAAGAT C G C A 




A j GTG AAGCCTGTCACCACGCA 3 AC A ''jAACTGCCC 2CTAT 


2 4*0 


T jTAGACAGTG jTGG jAAGGGCGTGG : TCACATGCCCCTC 


; 


CTTAGA3GCAGCCTCAAGATGAACCA1GAA7:A£AC7CAA 


r r '. 1 "I 


CCAnGAGG ZAT jATTCCTTCTC ICCT iCAAT P "5CACAAAA 


2 £ C C 


r\ ^hrtli I 1 o'j iOi'vV/VLrti .bi 1 I '.) . I I . L.-nCj-j-.^rA^A I 


. 4 0 


GAGGGAGCAGGCTTTCCAATATGCTG'jAAGTATTGTGCTT 


::o&o 


A 3ACACTCATCCTCC 2AGCTGT ITAGAA 




a A nucleotide sequence of a human HCI-PT09 (SEQ ID NO 1). 




Table 2 b 




M V P H LL L LC L L P L VRAT E ? H E 3 RA[ >CQN AE AA LAV P N AS 


h 4 0 


FFSWNN V T V 51 DWQNFVGR H H V jALi" CJN'*- TVKAMI YAY3 


F 6 C 



I I VFSLF3NVVVCHVI FKNQF'MHS ATSL FT VNI.T VADIMI ...!u 
30 TLLNT P FT LVRFVNSTWI FG KGMC HVSRFAQ/CSLH V SAL \ >\ 0 

TL7AI AVDRHQVI MH PLKPR1 5 ITKGVI YT AVIWTMAT FF 2 0 D 
SLPHAIC JKLFTFKYSED I VPS LCLPDF PEPADLFWKYLD 2 .; 3 
35 LATFILLY ILPLLT T SVAYAF VAKKLWLONM I GDVTTEQY 2 ? 0 

FALRR K K KKTI KMLMLVV V L FAX. :W F PL r K v' L L LS z' K V I 3 
KT N K A L Y FA F H W F AM SSTCYNF'F I Y 2WLNLL' F F. I E L KA LL 3 «5 0 
SMCQRPPKPiEDRPPSPVPSFRVAWTEKND.-^RAPT.ANNL 4 0C 
40 LPTSQLQ3GKTDL5SVEFIVTMS 42 3 

An ammo acid sequence of a human HCtPTO 1 ) (SEQ ID NO: 2). 

45 

One polynucleotide of the present invention encoding HCEPT09 may be obtained using standard cloning and 
screening, from a cDNA library derived from mRNA in cells of human cerebellum using the expressed sequence tag 
(EST) analysis (Adams, M.D . et af Science (1 991) 252 1651-1656: Adams. M.D. era/., Nature, (1992) 355:632-634: 
Adams, M.D., era/., rVarure( 1995) 377 Supp:3-174). Polynucleotides of the invention can also be obtained from natural 
50 sources such as genomic DN A libraries or can be synthesized using well known and commercially available techniques 
The nucleotide sequence encoding HCEPT09 polypeptide of SEQ ID NO:2 may be identical to the polypeptide 
encoding sequence contained in Table 1 (nucleotide numbers 1 to 1272 of SEQ ID NO:1), or it may be a sequence, 
which as a result of the redundancy (degeneracy) of the genetic code, also encodes the polypeptide of SEQ ID NO 2 
When the polynucleotides of the invention are used for the recombinant production of HCEPT09 polypeptide, the 
55 polynucleotide may include the coding sequence for the mature polypeptide or a fragment thereof by itself the coding 
sequence for the mature polypeptide or fragment in reading frame with other coding sequences, such as those encoding 
a leader or secretory sequence, a pre-, or pro- or prepro- protein sequence, or other fusion peptide portions For 
example, a marker sequence which facilitates purification of the fused polypeptide can be encoded In certain preferred 



9 




EP 0 877 083 A1 

embodiments of this aspect of the invention, the marker sequence is a hexa-histidme peptide, as provided in the pQE 
vector (Qiagen, Inc.) and described in Gentz etal, Proc Natl Acad Sci USA (1989) 86:821-824, or is an HA tag The 
polynucleotide may also contain non-coding 5" and 3' sequences, such as transcribed, non-translated sequences, 
splicing and polyadenylation signals, ribosome binding sites and sequences that stabilize mRNA 

5 Further preferred embodiments are polynucleotides encoding HCEPT09 variants comprising the amino acid se- 

quence of HCEPT09 polypeptide of Tabie f (SEQiD NO 2) in which several, 5-10. 1-5, 1-3, i-2or 1 amino acid residues 
are substituted, deleted or added, in any combination 

The present invention further relates to polynucleotides that hybridize to the herein above-described sequences. 
In this regard, the present invention especially relates to polynucleotides which hybridize under stringent conditions to 

w the herein above-described polynucleotides. As herein used, the term "stringent conditions" means hybridization will 
occur only if there is at least 95% and preferably at least 97% identity between the sequences. 

Polynucleotides of the invention, which are identical or sufficiently identical to a nucleotide sequence contained in 
SEQ ID NO 1 or a fragment thereof, may be used as hybridization probes for cDNA and genomic DNA, to isolate full- 
length cDNAs and genomic clones encoding HCEPT09 and to isolate cDNA and genomic clones of other genes that 

'5 have a high sequence similarity to the HCEPT09 gene Such hybridization techniques are known to those of skill in 
the art. Typically these nucleotide sequences are 80% identical, preferably 90% identical, more preferably 95% identical 
to that of the referent The probes generally will comprise at least 15 nucleotides. Preferably, such probes will have at 
least 30 nucleotides and may have at least 50 nucleotides Particularly preferred probes will range between 30 and 50 
nucleotides. 

20 in one embodiment, to obtain a polynucleotide encoding HCEPT09 polypeptide comprises the steps of screening 

an appropriate library under stingent hybridization conditions with a labeled probe having the SEQ ID NO: 1 or a 
fragment thereof: and isolating full-length cDNA and genomic clones containing said polynucleotide sequence Thus 
in another aspect, HCEPT09 polynucleotides of the present invention further include a nucleotide sequence comprising 
a nucleotide sequence that hybridize under stringent condition to a nucleotide sequence having SEQ ID NO: 1 or a 

2S fragment thereof Also included with HCEPT09 polypeptides are polypeptide comprising ammo acid sequence encoded 
by nucleotide sequence obtained by the above hybridization condition. Such hybridization techniques are well known 
to those of skill in the art. Stringent hybridization conditions are as defined above or alternatively conditions under 
overnight incubation at 42°C in a solution comprising 50% formamide, 5xSSC (1 50mM NaCI, 15mM trisodium citrate) 
50 mM sodium phosphate (pH7 6), 5x Denhardt's solution, 10 % dextran sulfate, and 20 microgram/ml denatured. 

30 sheared salmon sperm DNA, followed by washing the filters in 0 1 x SSC at about 65°C. 

The polynucleotides and polypeptides of the present invention may be employed as research reagents and ma- 
terials for discovery of treatments and diagnostics to animal and human disease 

Vectors, Host Cells, Expression 

35 

The present invention also relates to vectors which comprise a polynucleotide or polynucleotides of the present 
invention, and host cells which are genetically engineered with vectors of the invention and to the production of polypep- 
tides of the invention by recombinant techniques. Cell-free translation systems can also be employed to produce such 
proteins using RNAs derived from the DNA constructs of the present invention. 

40 For recombinant production, host cells can be genetically engineered to incorporate expression systems or portions 

thereof for polynucleotides of the present invention. Introduction of polynucleotides into host cells can be effected by 
methods described in many standard laboratory manuals, such as Davis et aL BASIC METHODS IN MOLECULAR 
BIOLOGY (1986) and Sambrook et aL MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Ed.. Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, N Y. (1989) such as calcium phosphate transfection DEAE-dextran 

45 mediated transfection, transvection microinjection, cationic lipid-mediated transfection, electroporation, transduction, 
scrape loading, ballistic introduction or infection. 

Representative examples of appropriate hosts include bacterial cells, such as streptococci, staphylococci, E. coli, 
Streptomyces and Bacillus subtilis cells, fungal cells, such as yeast cells and Aspergillus cells: insect cells such as 
Drosophtla S2 and Spodoptera Sf9 cells; animal cells such asCHO, COS, HeLa, C127, 3T3, BHK, HEK 293 and Bowes 

50 melanoma cells; and plant cells 

A great variety of expression systems can be used Such systems include, among others, chromosomal, episomal 
and virus-derived systems, e.g., vectors derived from bacterial plasmids, from bacteriophage, from transposons, from 
yeast episomes. from insertion elements, from yeast chromosomal elements, from viruses such as baculoviruses. 
papova viruses such as SV40, vaccinia viruses, adenoviruses, fowl pox viruses pseudorabies viruses and retrovirus- 

55 es, and vectors derived from combinations thereof, such as those derived from plasmid and bacteriophage genetic 
elements, such as cosmids and phagemids. The expression systems may contain control regions that regulate as well 
as engender expression. Generally, any system or vector suitable to maintain, propagate or express polynucleotides 
to produce a polypeptide in a host may be used The appropriate nucleotide sequence may be inserted into an expres- 
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sion system by any of a variety of well-known and routine techniques, such as, for example, those set forth in Sambrook 
et al, MOLECULAR CLONING, A LABORATORY MANUAL (supra) 

For secretion of the translated protein into the lumen of the endoplasmic reticulum, into the periplasmic space or 
into the extracellular environment, appropriate secretion signals may be incorporated into the desired polypeptide. 

s These signals may be endogenous to the polypeptide or they may be heterologous signals 

\\ the HCEPT09 polypeptide is to be expressed for use in screening assays, generally it is preferred that the 
polypeptide be produced at the surface of the cell. In this event, the cells may be harvested prior to use in the screening 
assay If HCEPT09 polypeptide is secreted into the medium, the medium can be recovered in order to recover and 
purify the polypeptide: if produced intracellular^, the cells must first be lysed before the polypeptide is recovered. 

10 HCEPT09 polypeptides can be recovered and purified from recombinant cell cultures by well-known methods 

including ammonium sulfate or ethanol precipitation, acid extraction, anion or cation exchange chromatography phos- 
phocellulose chromatography, hydrophobic interaction chromatography, affinity chromatography hydroxylapatite chro- 
matography and lectin chromatography. Most preferably, high performance liquid chromatography is employed for 
purification. Well known techniques for refolding proteins may be employed to regenerate active conformation when 

'5 the polypeptide is denatured during isolation and or purification. 

Diagnostic Assays 

This invention also relates to the use of HCEPT09 polynucleotides for use as diagnostic reagents. Detection of a 
20 mutated form of HCEPT09 gene associated with a dysfunction will provide a diagnostic tool that can add to or define 
a diagnosis of a disease or susceptibility to a disease which results from under-expression : over-expression or altered 
expression of HCEPT09 Individuals carrying mutations in the HCEPT09 gene may be detected at the DNA level by a 
variety of techniques. 

Nucleic acids for diagnosis may be obtained from a subject's cells such as from blood, urine, saliva, tissue biopsy 
25 or autopsy material The genomic DNA may be used directly for detection or may be amplified enzymatically by using 
PCR or other amplification techniques prior to analysis RNA or cDNA may also be used in similar fashion. Deletions 
and insertions can be detected by a change in size of the amplified product in comparison to the normal genotype 
Point mutations can be identified by hybridizing amplified DNA to labeled HCEPT09 nucleotide sequences. Perfectly 
matched sequences can be distinguished from mismatched duplexes by RNase digestion or by differences in melting 
30 temperatures DNA sequence differences may also be detected by alterations in electrophoretic mobility of DNA frag- 
ments in gels, with or without denaturing agents, or by direct DNA sequencing. See, e.g., Myers etal., Science (1985) 
230:1242 Sequence changes at specific locations may also be revealed by nuclease protection assays, such as RNase 
and S1 protection or the chemical cleavage method. See Cotton etal., Proc Natl Acad Sci USA (1 985) 85:4397-4401. 
In another embodiment, an array of oligonucleotides probes comprising HCEPT09 nucleotide sequence or fragments 
35 thereof can be constructed to conduct efficient screening of e.g., genetic mutations. Array technology methods are 
well known and have general applicability and can be used to address a variety of questions in molecular genetics 
including gene expression, genetic linkage, and genetic variability (See for example: M Chee et al., Science. Vol 274. 
pp 610-613 (1996)) 

The diagnostic assays offer a process for diagnosing or determining a susceptibility to infections such as bacterial, 

40 fungal, protozoan and viral infections, particularly infections caused by HIV-1 or HIV-2: pain; cancers; anorexia; bulimia: 
asthma; Parkinson's disease; acute heart failure: hypotension; hypertension; urinary retention: osteoporosis: angina 
pectoris; myocardial infarction: ulcers: asthma; allergies: benign prostatic hypertrophy: and psychotic and neurological 
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe mental retardation and dys- 
kinesias, such as Huntington's disease or Gilles dela Tourett's syndrome through detection of mutation in the HCEPT09 

45 gene by the methods described. 

In addition, infections such as bacterial, fungal, protozoan and viral infections, particularly infections caused by 
HIV-1 or HIV-2; pain; cancers: anorexia; bulimia; asthma, Parkinson's disease: acute heart failure, hypotension; hy- 
pertension; urinary retention: osteoporosis; angina pectoris: myocardial infarction: ulcers; asthma; allergies; benign 
prostatic hypertrophy; and psychotic and neurological disorders, including anxiety, schizophrenia, manic depression 

50 delirium, dementia, severe mental retardation and dyskinesias, such as Huntington's disease or Gilles dela Tourett's 
syndrome, can be diagnosed by methods comprising determining from a sample derived from a subject an abnormally 
decreased or increased level of HCEPT09 polypeptide or HCEPT09 mRNA Decreased or increased expression can 
be measured at the RNA level using any of the methods well known in the art for the quantitation of polynucleotides, 
such as, for example, PCR, RT-PCR, RNase protection, Northern blotting and other hybridization methods. Assay 

55 techniques that can be used to determine levels of a protein, such as an HCEPT09, in a sample derived from a host 
are well-known to those of skill in the art. Such assay methods include radioimmunoassays, competitive-binding assays. 
Western Blot analysis and ELISA assays. 
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Chromosome Assays 

The nucleotide sequences of the present invention are also valuable for chromosome identification. The sequence 
is specifically targeted to and can hybridize with a particular location on an individual human chromosome The mapping 

5 of relevant sequences to chromosomes according to the present invention is an important first step in correlating those 
sequences with gene associated disease Once a sequence has been mapped to a precise chromosomal location, the 
physical position of the sequence on the chromosome can be correlated with genetic map data Such data are found, 
for example, in V McKusick : Mendelian Inheritance in Man (available on line through Johns Hopkins University Welch 
Medical Library) The relationship between genes and diseases that have been mapped to the same chromosomal 

w region are then identified through linkage analysis (coinheritance of physically adjacent genes). 

The differences in the cDNA or genomic sequence between affected and unaffected individuals can also be determined 
If a mutation is observed in some or all of the affected individuals but not in any normal individuals, then the mutation 
is likely to be the causative agent of the disease. 

is Antibodies 

The polypeptides of the invention or their fragments or analogs thereof, or cells expressing them can also be used 
as immunogens to produce antibodies immunospecific for the HCEPT09 polypeptides The term "immunospecific" 
means that the antibodies have substantial! greater affinity for the polypeptides of the invention than their affinity for 
20 other related polypeptides in the prior art 

Antibodies generated against the IICEPT09 polypeptides can be obtained by administering the polypeptides or 
epitope-bearing fragments, analogs or cells to an animal, preferably a nonhuman, using routine protocols For prepa- 
ration of monoclonal antibodies, any technique which provides antibodies produced by continuous cell line cultures 
can be used Examples include the hybndoma technique (Kohler, G. and Milstein, C, Nature (1975) 256:495-497), the 
trioma technique, the human B-cell hybndoma technique (Kozbor et ai. Immunology Today (1983) 4 72) and the EBV- 
hybridoma technique (Cole et ai. MONOCLONAL ANTIBODIES AND CANCER THERAPY, pp. 77-96, Alan R. Liss 
Inc., 1985) 

Techniques for the production of single chain antibodies (U.S. Patent No 4.946.778) can also be adapted to pro- 
duce single chain antibodies to polypeptides of this invention Also, transgenic mice, or other organisms including other 
30 mammals, may be used to express humanized antibodies 

The above-described antibodies may be employed to isolate or to identify clones expressing the polypeptide or to 
purify the polypeptides by affinity chromatography 

Antibodies against HCEPT09 polypeptides may also be employed to treat infections such as bacterial, fungal, 
protozoan and viral infections, particularly infections caused by HIV-1 or HIV-2; pain; cancers: anorexia: bulimia asth- 
35 ma; Parkinson's disease: acute heart failure: hypotension; hypertension, urinary retention: osteoporosis; angina pec- 
toris; myocardial infarction; ulcers, asthma: allergies; benign prostatic hypertrophy; and psychotic and neurological 
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia : severe mental retardation and dys- 
kinesias such as Huntington's disease or Gilles dela Tourett's syndrome, among others 

40 Vaccines 

Another aspect of the invention relates to a method for inducing an immunological response in a mammal which 
comprises inoculating the mammal with HCEPT09 polypeptide, or a fragment thereof, adequate to produce antibody 
and/or T cell immune response to protect said animal from infections such as bacterial fungal, protozoan and viral 

45 infections, particularly infections caused by HIV-1 or HIV-2: pain; cancers; anorexia: bulimia: asthma; Parkinson's dis- 
ease; acute heart failure: hypotension: hypertension; urinary retention, osteoporosis; angina pectoris: myocardial inf- 
arction, ulcers, asthma; allergies: benign prostatic hypertrophy, and psychotic and neurological disorders, including 
anxiety, schizophrenia, manic depression, delirium, dementia, severe mental retardation and dyskinesias, such as 
Huntington's disease or Gilles dela Tourett's syndrome, among others Yet another aspect of the invention relates to 

so a method of inducing immunological response in a mamma! which comprises, delivering HCEPT09 polypeptide via a 
vector directing expression of HCEPT09 polynucleotide in vivo in order to induce such an immunological response to 
produce antibody to protect said animal from diseases 

Further aspect of the invention relates to an immunological/vaccine formulation (composition) which, when intro- 
duced into a mammalian host, induces an immunological response in that mammal to a HCEPT09 polypeptide wherein 

55 the composition comprises a HCEPT09 polypeptide or HCEPT09 gene The vaccine formulation may further comprise 
a suitable carrier. Since HCEPT09 polypeptide may be broken down in the stomach it is preferably administered 
parenterally (including subcutaneous, intramuscular, intravenous, intradermal etc injection) Formulations suitable for 
parenteral administration include aqueous and non-aqueous sterile injection solutions which may contain anti-oxidants, 
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buffers : bacteriostats and solutes which render the formulation isotonic with the blood of the recipient; and aqueous 
and non-aqueous sterile suspensions which may include suspending agents or thickening agents. The formulations 
may be presented in unit-dose or multi-dose containers, for example, sealed ampoules and vials and may be stored 
in a freeze-dried condition requiring only the addition of the sterile liquid carrier immediately prior to use. The vaccine 
5 formulation may also include adjuvant systems for enhancing the immunogenicity of the formulation, such as oil-in 
water systems and other systems known in the art. The dosage will depend on the specific activity of the vaccine and 
can be readily determined by routine experimentation 

Screening Assays 

w 

The HCEPT09 polypeptide of the present invention may be employed in a screening process for compounds which 
bind the receptor and which activate (agonists) or inhibit activation of (antagonists) the receptor polypeptide of the 
present invention. Thus, polypeptides of the invention may also be used to assess the binding of small molecule sub- 
strates and ligands in, for example, cells, cell-free preparations, chemical libraries, and natural product mixtures. These 

'5 substrates and ligands may be natural substrates and ligands or may be structural or functional mimetics. See Coligan 
et al, Current Protocols in Immunology 1 (2) Chapter 5 (1 991 ). 

HCEPT09 polypeptides are responsible for many biological functions, including many pathologies. Accordingly it 
is desirous to find compounds and drugs which stimulate HCEPT09 on the one hand and which can inhibit the function 
of HCEPT09 on the other hand. In general, agonists are employed for therapeutic and prophylactic purposes for such 

20 conditions as infections such as bacterial, fungal, protozoan and viral infections, particularly infections caused by HI V- 
1 or HI V-2; pain; cancers: anorexia; bulimia: asthma; Parkinson's disease; acute heart failure: hypotension: hyperten- 
sion: urinary retention; osteoporosis angina pectoris; myocardial infarction; ulcers; asthma, allergies: benign prostatic 
hypertrophy: and psychotic and neurological disorders, including anxiety schizophrenia, manic depression, delirium 
dementia, severe mental retardation and dyskinesias, such as Huntington's disease or Gilles dela Tourett's syndrome 

2S Antagonists may be employed for a variety of therapeutic and prophylactic purposes for such conditions as infections 
such as bacterial fungal, protozoan and viral infections, particularly infections caused by HlV-1 or HI V-2; pain; cancers: 
anorexia, bulimia; asthma; Parkinson's disease; acute heart failure; hypotension: hypertension; urinary retention; os- 
teoporosis, angina pectoris; myocardial infarction, ulcers; asthma allergies benign prostatic hypertrophy; and psy- 
chotic and neurological disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe men- 

30 tal retardation and dyskinesias, such as Huntington's disease or Gilles dela Tourett's syndrome. 

In general, such screening procedures involve producing appropriate cells which express the receptor polypeptide 
of the present invention on the surface thereof Such cells include cells from mammals, yeast, Drosophila or E. colt. 
Cells expressing the receptor (or cell membrane containing the expressed receptor) are then contacted with a test 
compound to observe binding, or stimulation or inhibition of a functional response 

35 One screening technique includes the use of cells which express receptor of this invention (for example, transfected 

CHO cells) in a system which measures extracellular pH or intracellular calcium changes caused by receptor activation 
In this technique, compounds may be contacted with cells expressing the receptor polypeptide of the present invention 
A second messenger response e g . signal transduction pH changes, or changes in calcium level, is then measured 
to determine whether the potential compound activates or inhibits the receptor 

*o Another method involves screening for receptor inhibitors by determining inhibition or stimulation of receptor-me- 

diated cAMP and/or adenylate cyclase accumulation Such a method involves transfecting a eukaryotic cell with the 
receptor of this invention to express the receptor on the cell surface. The cell is then exposed to potential antagonists 
in the presence of the receptor of this invention. The amount of cAMP accumulation is then measured. If the potential 
antagonist binds the receptor, and thus inhibits receptor binding, the levels of receptor-mediated cAMP or adenylate 

45 cyclase activity will be reduced or increased Another method for detecting agonists or antagonists for the receptor of 
the present invention is the yeast based technology as described in U.S. Patent No. 5,482,835. 

The assays may simply test binding of a candidate compound wherein adherence to the cells bearing the receptor 
is detected by means of a label directly or indirectly associated with the candidate compound or in an assay involving 
competition with a labeled competitor. Further, these assays may test whether the candidate compound results in a 

50 signal generated by activation of the receptor using detection systems appropriate to the cells bearing the receptor at 
their surfaces Inhibitors of activation are generally assayed in the presence of a known agonist and the effect on 
activation by the agonist by the presence of the candidate compound is observed Standard methods for conducting 
such screening assays are well understood in the art 

Examples of potential HCEPT09 antagonists include antibodies or in some cases, oligonucleotides or proteins 

55 which are closely related to the ligand of the HCEPT09 : eg, a fragment of the ligand, or small molecules which bind 
to the receptor but do not elicit a response, so that the activity of the receptor is prevented. 
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Prophylactic and Therapeutic Methods 

This invention provides methods of treating abnormal conditions such as, infections such as bacterial, fungal, 
protozoan and viral infections, particularly infections caused by HIV-1 or HIV-2, pain; cancers: anorexia: bulimia: asth- 
5 ma: Parkinson's disease: acute heart failure; hypotension: hypertension; urinary retention, osteoporosis; angina pec- 
toris; myocardial infarction; ulcers asthma; allergies; benign prostatic hypertrophy; and psychotic and neurological 
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe mental retardation and dys- 
kinesias such as Huntington's disease or Gilles dela Tourett's syndrome, related to both an excess of and insufficient 
amounts of HCEPT09 activity. 

to |f the activity of HCEPT09 is in excess, several approaches are available One approach comprises administering 

to a subject an inhibitor compound (antagonist) as hereinabove described along with a pharmaceutical^ acceptable 
carrier in an amount effective to inhibit activation by blocking binding of ligands to the HCEPT09, or by inhibiting a 
second signal, and thereby alleviating the abnormal condition. In another approach soluble forms of HCEPT09 polypep- 
tides still capable of binding the ligand in competition with endogenous HCEPT09 may be administered Typical em- 

15 bodiments of such competitors comprise fragments of the HCEPT09 polypeptide. 

In still another approach, expression of the gene encoding endogenous HCEPT09 can be inhibited using expres- 
sion blocking techniques Known such techniques involve the use of antisense sequences, either internally generated 
or separately administered See : for example, O'Connor J Neurochem (1991) 56:560 in Oliqodeoxynucleotides as 
Antisense Inhibitors of Gene Expression , CRC Press. Boca Raton, FL (1988). Alternatively, oligonucleotides which 

20 form triple helices with the gene can be supplied. See, for example, Lee et a!., Nucleic Acids Res (1979) 6:3073: 
Cooney etal., Science { 1988)241 456; Dervan etal., Science (1991 ) 251 1 360 These oligomers can be administered 
per se or the relevant oligomers can be expressed in vivo 

For treating abnormal conditions related to an under-expression of HCEPT09 and its activity several approaches 
are also available One approach comprises administering to a subject a therapeutically effective amount of a compound 

25 which activates HCEPT09, i.e., an agonist as described above, in combination with a pharmaceutical^ acceptable 
carrier, to thereby alleviate the abnormal condition. Alternatively, gene therapy may be employed to effect the endog- 
enous production of HCEPT09 by the relevant cells in the subject. For example, a polynucleotide of the invention may 
be engineered for expression in a replication defective retroviral vector as discussed above The retroviral expression 
construct may then be isolated and introduced into a packaging cell transduced with a retroviral plasmid vector con- 

30 taming RNA encoding a polypeptide of the present invention such that the packaging cell now produces infectious viral 
particles containing the gene of interest. These producer cells may be administered to a subject for engineering cells 
in vivo and expression of the polypeptide in vivo. For overview of gene therapy, see Chapter 20, Gene Therapy and 
other Molecular Genetic-based Therapeutic Approaches, (and references cited therein) in Human Molecular Genetics, 
T Strachan and A P Read, BIOS Scientific Publishers Ltd (1996) Another approach is to administer a therapeutic 

35 amount of HCEPT09 polypeptides in combination with a suitable pharmaceutical carrier 

Formulation and Administration 

Peptides, such as the soluble form of HCEPT09 polypeptides, and agonists and antagonist peptides or small 
40 molecules, may be formulated in combination with a suitable pharmaceutical earner. Such formulations comprise a 
therapeutically effective amount of the polypeptide or compound, and a pharmaceutical^ acceptable earner or excip- 
ient. Such carriers include but are not limited to, saline, buffered saline dextrose, water, glycerol, ethanol, and com- 
binations thereof. Formulation should suit the mode of administration, and is well within the skill of the art The invention 
further relates to pharmaceutical packs and kits comprising one or more containers filled with one or more of the 
45 ingredients of the aforementioned compositions of the invention 

Polypeptides and other compounds of the present invention may be employed alone or in conjunction with other 
compounds, such as therapeutic compounds 

Preferred forms of systemic administration of the pharmaceutical compositions include injection, typically by intra- 
venous injection. Other injection routes, such as subcutaneous, intramuscular, or intraperitoneal, can be used Alter- 
so native means for systemic administration include transmucosal and transdermal administration using penetrants such 
as bile salts or fusidic acids or other detergents In addition, if properly formulated in enteric or encapsulated formula- 
tions, oral administration may also be possible Administration of these compounds may also be topical and/or localized, 
in the form of salves, pastes, gels and the like. 

The dosage range required depends on the choice of peptide, the route of administration, the nature of the formu- 
55 lation, the nature of the subject's condition, and the judgment of the attending practitioner. Suitable dosages, however, 
are in the range of 0.1 - 100 ug/kg of subject. Wide variations in the needed dosage, however, are to be expected in 
view of the variety of compounds available and the differing efficiencies of various routes of administration For example, 
oral administration would be expected to require higher dosages than administration by intravenous injection variations 
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in these dosage levels can be adjusted using standard empirical routines for optimization, as is well understood in the 

art. 

Polypeptides used in treatment can also be generated endogenously in the subject, in treatment modalities often 
referred to as "gene therapy" as described above. Thus, for example, cells from a subject may be engineered with a 
5 polynucleotide, such as a DNA or RNA, to encode a polypeptide ex vivo, and for example, by the use of a retroviral 
plasmid vector. The cells are then introduced into the subject. 

Examples 

10 The examples below are carried out using standard techniques, which are well known and routine to those of skill 

in the art, except where otherwise described in detail. The examples illustrate, but do not limit the invention. 

Example 1 

is a search of a a random cDNA sequence database from Human Genome Sciences consisting of short sequences 

known as expressed sequence tags (EST) with 7-TM domains encoding cDNA sequences using BLAST algorithm 
disclosed an EST (HGS 229034) which was homologous to mouse glucorticoid-induced receptor(GIR) RP23. The 
complete DNA sequence of the insert was deduced using automated DNA sequencing procedure. A map analysis of 
the DNA sequence using the GCG software indicated an open reading frame (ORF) which was missing the n-terminal 

20 DNA sequence information (5'upstream stop coden, Met, and TMs 1-6). In order to obtain a full length sequence, 5' 
RACE PCR (Clontech laboratories, Inc. 1020, East Meadow circle, Palo Alto, CA 94303, USA) was carried out using 
the gene specific primers The PCR band was subcloned into PCR2.1 vector and sequenced Assembly and further 
analysis of this DNA sequence by FASTA and BLAST agorithms displayed the homology of the encoded polypeptide 
sequence to the mouse GIR receptor It had 88 4% identity to the entire mouse GIR receptor, suggesting that it may 

25 be the human counterpart of the mouse gene The hydrophobicity plot analysis using the LaserGene protein software 
showed several features in common with G-protein linked receptors. Most prominent was the existence of a number 
of hydrophobic regions of approximately 20-30 amino acids each, which are likely to represent membrane spanning 
domains providing the 7-transmembrane structural topology found among the G-protein linked superfamily of receptors 
To confirm the identity of the sequence further, a pair of gene specific primers was designed to amplify the entire coding 

30 region from human brain and cerebellum libraries. This fragment was confirmed to contain the same sequence as the 
assembled open reading frame (ORF). Although the clone is still missing a stop codon at the 5' end to confirm the ATG 
as the start codon, the start codon we defined is comparible to that in the mouse gene. 

Example 2: Mammalian Cell Expression 

35 

The receptors of the present invention are expressed in either human embryonic kidney 293 (HEK293) cells or 
adherent dhfr CHO cells. To maximize receptor expression, typically all 5' and 3' untranslated regions (UTRs) are 
removed from the receptor cDNA prior to insertion into a pCDN or pCDNA3 vector. The cells are transfected with 
individual receptor cDNAs by lipofectm and selected in the presence of 400 mg/ml G418. After 3 weeks of selection, 
40 individual clones are picked and expanded for further analysis. HEK293 or CHO cells transfected with the vector alone 
serve as negative controls To isolate cell lines stably expressing the individual receptors, about 24 clones are typically 
selected and analyzed by Northern blot analysis. Receptor mRNAs are generally detectable in about 50% of the 
G418-resistant clones analyzed. 

45 Example 3: Ligand bank for binding and functional assays 

A bank of over 200 putative receptor ligands has been assembled for screening. The bank comprises: transmitters, 
hormones and chemokines known to act via a human seven transmembrane (7TM) receptor, naturally occurring com- 
pounds which may be putative agonists for a human 7TM receptor, non-mammalian, biologically active peptides for 
so which a mammalian counterpart has not yet been identified; and compounds not found in nature, but which activate 
7TM receptors with unknown natural ligands. This bank is used to initially screen the receptor for known ligands, using 
both functional (i.e . calcium, cAMP. microphysiometer, oocyte electrophysiology, etc, see below) as well as binding 
assays 

55 Example 4: Ligand Binding Assays 

Ligand binding assays provide a direct method for ascertaining receptor pharmacology and are adaptable to a 
high throughput format. The purified ligand for a receptor is radiolabeled to high specific activity (50-2000 Ci/mmol) for 
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binding studies. A determination is then made that the process of radiolabeling does not diminish the activity of the 
ligand towards its receptor Assay conditions for buffers, ions, pH and other modulators such as nucleotides are opti- 
mized to establish a workable signal-to-noise ratio for both membrane and whole cell receptor sources For these 
assays, specific receptor binding is defined as total associated radioactivity minus the radioactivity measured in the 
5 presence of an excess of unlabeled competing ligand. Where possible, more than one competing ligand is used to 
define residuai nonspecific binding. 

Example 5: Functional Assay in Xenopus Oocytes 

w Capped RNA transcripts from linearized plasmid templates encoding the receptor cDNAs of the invention are 

synthesized in vitro with RNA polymerases in accordance with standard procedures In vitro transcripts are suspended 
in water at a final concentration of 0 2 mg/ml Ovarian lobes are removed from adult female toads. Stage V defolliculated 
oocytes are obtained, and RNA transcripts (10 ng/oocyte) are injected in a 50 nl bolus using a microinjection apparatus. 
Two electrode voltage clamps are used to measure the currents from individual Xenopus oocytes in response to agonist 

15 exposure Recordings are made in Ca2+ free Barth's medium at room temperature. The Xenopus system can be used 
to screen known ligands and tissue/cell extracts for activating ligands. 

Example 6: Microphysiometric Assays 

20 Activation of a wide variety of secondary messenger systems results in extrusion of small amounts of acid from a 

cell The acid formed is largely as a result of the increased metabolic activity required to fuel the intracellular signaling 
process. The pH changes in the media surrounding the cell are very small but are detectable by the CYTOSENSOR 
mtcrophysiometer (Molecular Devices Ltd., Menlo Park, CA). The CYTOSENSOR is thus capable of detecting the 
activation of a receptor which is coupled to an energy utilizing intracellular signaling pathway such as the G-protein 

25 coupled receptor of the present invention 

Example 7: Extract/Cell Supernatant Screening 

A large number of mammalian receptors exist for which there remains, as yet no cognate activating ligand (ago- 
30 nist). Thus, active ligands for these receptors may not be included within the ligands banks as identified to date Ac- 
cordingly, the 7TM receptor of the invention is also functionally screened (using calcium, cAMR microphysiometer, 
oocyte elect rophysiology, etc , functional screens) against tissue extracts to identify natural ligands Extracts that pro- 
duce positive functional responses can be sequencially subfractionated until an activating ligand is isolated identified. 

35 Example 8: Calcium and cAMP Functional Assays 

7TM receptors which are expressed in HEK 293 cells have been shown to be coupled functionally to activation of 
PLC and calcium mobilization and/or cAMP stimulation or inhibition Basal calcium levels in the HEK 293 cells in 
receptor-transfected or vector control cells were observed to be in the normal, 100 nM to 200 nM, range. HEK 293 
^0 cells expressing recombinant receptors are loaded with f ura 2 and in a single day > 1 50 selected ligands or tissue/cell 
extracts are evaluated for agonist induced calcium mobilization. Similarly, HEK 293 cells expressing recombinant re- 
ceptors are evaluated for the stimulation or inhibition of cAMP production using standard cAMP quantitation assays 
Agonists presenting a calcium transient or cAMP flucuation are tested in vector control cells to determine if the response 
is unique to the transfected cells expressing receptor 

45 



50 



55 
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Annex to the description 



SEQUENCE LISTING 



5 



(1) GENERAL, INFORMATION 



(i) APPLICANT: SmithKline Beecham Corporation 



(ii) TITLE OF THE INVENTION : A NOVEL HUMAN G -PROTEIN COUPLED 



C l i i ] NUMBER OF SEQUENCES : 2 

(IV) CORRESPONDENCE ADDRESS : 

(A; ADDRESSEE: Smi thKi ine Beecham, Corporate Intellectual 



(B" STREET: Twc New Horizons Court 

i C.i CITY: Brentford 

(D) STATE; Middlesex 

(E) COUNTRY: United Kingdom 

;fi zip: Twa 9ep 

(v) COMPUTER READABLE FORM : 

(A) MEDIUM TYPE : Diskette 

(B) COMPUTER: IBM Compatible 

(C) OPERATING SYSTEM: DOS 

(D) SOFTWARE: FastSEQ for Windows Version 2.0 



(vi) CURRENT APPLICATION DATA : 

(A) APPLICATION NUMBER: TO BE ASSIGNED 

(B) FILING DATE: 05 SEP 1997 

(C) CLASSIFICATION: UNKNOWN 

(vil) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 60/045,889 

(B) FILING DATE: 07 -MAY- 1997 



(vi li) ATTORNEY /AGENT INFORMATION: 

(A) NAME: CONNELL , Anthony Christopher 
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RECEPTOR (HCEPT90) 



25 



Pr operty 



40 
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(B) REGISTRATION NUMBER: 563C 

(C) REFERENCE /DOCKET NUMBER: GH70011 



5 



(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: +44 127 964 4395 

(B) TELEFAX : +44 181 975 6294 

(C) TELEX: 

(2} INFORMATION FOR SEQ ID NO : 1 : 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2708 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : cDNA 



(XI ) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 

ATGGTCCCTC ACCTCTTGCT GCTCTGTCTC CTCCCCTTGG TGCGAGCCAC CGAGCCCCAC 
30 GAGGGCCGGG CCGACGAGCA GAGCGCGG AG GCGGCCCTGG CCGTGCCCAA TGCCTCGCAC 

TTCTTCTCTT GGAACAACTA CACCTTCTCC GACTGGCAGA ACTTTGTGGG CAGGAGGCGC 
TACGGCGCTG AGTCCCAGAA CCCCACGGTG AAAGCCCTGC TCATTGTGGC TTACTCCTTC 
ATCATTGTCT TCTCACTCTT TGGCAACGTC CTGGTCTGTC ATGTCATCTT CAAGAACCAG 
35 CGAATGCACT CGGCCACCAG CCTCTTCATC GTCAACCTGA CAGTTGCCGA CATAATGATC 

ACGCTGCTCA ACACCCCCTT CACTTTGGTT CGCTTTGTGA ACAGCACATG GATATTTGGG 
AAGGGCATGT GCCATGTCAG CCGCTTTGCC CAGTACTGCT CACTGCACGT CTCAGCACTG 
ACACTGACAG CCATTGCGGT GGATCGCCAC CAGGTCATCA TGCACCCCTT GAAACCCCGG 
40 ATCTCAATCA CAAAGGGTGT CATCTACATC GCTGTCATCT GGACCATGGC TACGTTCTTT 

TCACTCCCAC ATGCTATCTG C C AG AAATT A TTTACCTTCA AATACAGTGA GG AC ATTGTG 
CGCTCCCTCT GCCTGCCAGA CTTCCCTGAG CCAGCTGACC TCTTCTGGAA GTACCTGGAC 
TTGGCCACCT TCATCCTGCT CTACATCCTG CCCCTCCTCA TCATCTCTGT GGCCTACGCT 
CGTGTGGCCA AGAAACTGTG GCTGTGTAAT ATGATTGGCG ATGTGACCAC AGAGCACTAC 
TTTGCCCTGC GGCGCAAAAA GAAGAAGACC ATCAAGATGT TGATGCTGGT GGTAGTCCTC 
TTTGCCCTCT GCTGGTTCCC CCTCAACTGC TACGTCCTCC TCCTGTCCAG CAAGGTCATC 
50 CGCACCAACA ATGCCCTCTA CTTTGCCTTC CACTGGTTTG CCATGAGCAG CACCTGCTAT 

AACCCCTTCA TATACTGCTG GCTGAACGAG AACTTCAGGA TCGAGCTAAA GGCATTACTG 
AGCATGTGTC AAAGACCTCC CAAGCCTCAG GAGGACAGGC CACCCTCCCC AGTTCCTTCC 
TTCAGGGTGG CCTGGACAGA GAAGAATGAT GGCCAGAGGG CTCCCCTTGC CAATAACCTC 
55 CTGCCCACCT CCCAACTCCA GTCTGGGAAG ACAGACCTGT CATCTGTGGA AC CC ATTGTG 

ACGATGAGTT AGAAGAGGTT GGGAAGAGGG AGTGGGAGGG GTCTGTCTCC ACCTGAGGCA 



60 
120 
1 80 
240 
300 
360 
420 
480 
540 

s:>o 

6h0 
72C 
73C 
94C 
900 
960 
1020 
1030 
1140 
12 0 0 
1260 
1320 
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GGGAAA3AGA 


GCCTATTCTC 


ACACATGATC 


TTCAGAGTGC 


TGGAAACACA 


CTCCTGCAGA 


1380 


AGCTGTAGGA 


CTCTTGAATT 


CCTAGGAAAC 


TGTCCAGCCT 


CCTAGCCCCA 


TGTGATGTGA 


1440 


AAA CT AAAAN 


GCACCACCAA 


CTAGACATGT 


GTTCATAAAT 


TCCCATCTAA 


GAAACACTGG 


1 500 


GAGGCACAGC 


AGCCTGTATC 


TCTGAGGAAG 


AGGAGCGAGG 


ACAACGTTGG 


CCCAGATGGG 


1560 


GGCTGAATCA 


TTCAACTGCC 


TCCATCTGTG 


GGGCAGCTGC 


TGCCTTACAG 


CCCTTCCTAC 


1620 


TGCTGAGCAT 


CCCGAAGGGA 


GACCTAAATC 


ATACTTTGGG 


TGTGGTGACC 


CAGATGCACA 


1680 


GAGCTCTGCT 


TGAAACAGGT 


ACACGGGCCA 


GGGAAATGCC 


AGCAAGCCAG 


AGCGGGCGTG 


1740 


GAGATTTTTA 


TGCCTCACTT 


TCTGGAGTCA 


CTGGGCCATG 


ATGAATCATA 


AGTCTTCAGT 


1800 


GGCCTAGCAA 


TATCCAGATA 


AG AAAGG AC C 


AACTTGGGTT 


CCTTAAAACA 


AAGGGAAATT 


1860 


ATTATTGCCA 


CTTAGAAAAA 


TTCAGAAAAG 


CACACACTCA 


CATACACACA 


CACAAAATCA 


1920 


CTCTCTTATC 


CCATCCATTT 


GTGATAACAT 


CTGTGAACAT 


GCTGTGGCTC 


TATTTGCAAC 


1980 


ATTTTCCTTC 


GTGTGTGTGA 


TTGTGTGCAT 


GTGTGCATGA 


CCTTTTTTTT 


TTCTTTTTTT 


2040 


TTTTTTTTGA 


GATGGAATCT 


CGCTCTGTCA 


CCCAGGTTGG 


AGTTCAGTGG 


CACAATCTCG 


2 1 0 0 


GCTCACTGCA 


AGCTCTGCCT 


CCCAGGTTCA 


TGCCGTTCTC 


CTGCCTCAGC 


CTCCCTAGTA 


2160 


GCTGGGACTA 


CAGGTGCCCG 


CCACCATGCC 


CGGCTAATCT 


TTTGCATTTT 


TAGTAGAGAC 


222C 


GGGGTTTCAC 


CGTGTTAGCC 


AGGATGGTCT 


CGATCTCCTG 


ACCTCGTGAT 


CCACCTGCCT 


228C 


AG3CCTCCCA 


AAGTGTTGGG 


ATTACAGGCG 


TGAGCCACCC 


CGCCCGGCCC 


TTTTTTTTCA 


2 34C 


TTTATACTTT 


TTCATTTAGA 


TTGTAATGAT 


TAACAGAAAC 


AGGGGTACCT 


TTCCCAGGGG 


2 4 0C 


TGTCCACCAG 


AAGAGTTGAA 


GAAGAGGTGA 


GAAGATCCCA 


AGGTGAAGCC 


TGTCACCACG 


2 4 6 C 


CAGACAGAAC 


TGCCCCCTAT 


TGTAGACAGT 


GGTGGGAAGG 


GCCTGGCTCA 


CATGCCCCTC 


2 52C 


CTTAGAGGCA 


GCCTCAAGAT 


GAACCAGGAA 


TCAAACTCAA 


CCANGAGGCA 


TGATTCCTTC 


2 580 


TCTCCTGCAA 


TTGCACAAAA 


ACAAGTGGTG 


GTGAAACATT 


GTTCTGTTTT 


CACAAGAGAT 


264C 


GAGGGAGCAG 


GCTTTCCAAT 


ATGCTGGAAG 


TATTGTGCTT 


AG AC AC TC AT 


CCTCCCAGCT 


2 700 


GTCTAGAA 












2706 



Jb (2) INFORMATION FOR SEQ ID NO : 2 : 

[i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 423 amino acids 

40 . , 

(B) TYPE: amino acid 

(C) STRAND EDNES S : single 

(D) TOPOLOGY: linear 

(li) MOLECULE TYPE : protein 

45 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 : 

50 Met Val Pro His Leu Leu Leu Leu Cys Leu Leu Pro Leu Val Arg Ala 

15 10 15 

Thr Glu Pro His Glu Gly Arg Ala Asp Gin Gin Asn Ala Glu Ala Ala 

20 25 30 

55 Leu Ala Val Pro Asn Ala Ser His Phe Phe Ser Trp Asn Asn Tyr Thr 

35 40 45 
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Tyr Ser Asp Trp Gin Asn Phe Val Gly Arg Arg Arg Tyr Gly Ala Glu 

50 55 60 

Ser Gin Asn Pro Thr Val Lys Ala Leu Leu lie Val Ala Tyr Ser Phe 
65 70 75 80 

lie Tie Val Phe Ser Leu Phe Gly Asn Val Val Val Cys His Val lie 

85 90 95 

Phe Lys Asn Gin Arg Met His Ser Ala Thr Ser Leu Phe lie Val Asn 

100 105 110 

Leu Thr Val Ala Asp lie Met lie Thr Leu Leu Asn Thr Pro Phe Thr 

115 120 125 

Leu Val Arg Phe Val Asn Ser Thr Trp He Phe Gly Lys Gly Met Cys 

130 135 140 

His Val Ser Arg Phe Ala Gin Tyr Cys Ser Leu His Val Ser Ala Leu 
145 150 155 16C 

Thr Leu Thr Ala He Ala Val Asp Arg His Gin Val He Met His Pro 

165 170 175 

Leu Lys Pro Arg He Ser lie Thr Lys Gly Val He Tyr He Ala Val 

180 185 190 

He Trp Thr Met Ala Thr Phe Phe Ser Leu Pro His Ala He Cys Gin 

195 200 205 

Lys Leu Phe Thr Phe Lys Tyr Ser Glu Asp He Val Arg Ser Leu Cys 

2 10 215 22 0 

Leu Pro Asp Phe Pro Glu Pro Ala Asp Leu Phe Trp Lys Tyr Leu Asp 
225 230 235 240 

Leu Ala Thr Phe He Leu Leu Tyr He Leu Pro Leu Leu He He Ser 

245 250 255 

Val Ala Tyr Ala Arg Val Ala Lys Lys Leu Trp Leu Cys Asn Met He 

260 255 27 C 

Gly Asp Val Thr Thr Glu Gin Tyr Phe Ala Leu Arg Arg Lys Lys Lys 

275 280 285 

Lys Thr He Lys Met Leu Met Leu Val Val Val Leu Phe Ala Leu Cys 

290 295 300 

Trp Phe Pro Leu Asn Cys Tyr Val Leu Leu Leu Ser Ser Lys Val He 
305 310 315 320 

Arg Thr Asn Asn Ala Leu Tyr Phe Ala Phe His Trp Phe Ala Met Ser 

325 330 335 

Ser Thr Cys Tyr Asn Pro Phe He Tyr Cys Trp Leu Asn Glu Asn Phe 

340 345 350 

Arg lie Glu Leu Lys Ala Leu Leu Ser Met Cys Gin Arc Pro Pro Lys 

355 360 365 

Pro Gin Glu Asp Arg Pro Pro Ser Pro Val Pro Ser Phe Arg Va: Ala 
370 375 380 
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Trp Thr Glu Lys Asn Asp Gly Gin Arg Ala Pro Leu Ala Asn Asn Leu 
385 390 395 400 

Leu Pro Thr Ser Gin Leu Gin Ser Gly Lys Thr Asp Leu Ser Ser Val 

405 410 415 

Glu Pro He Val Thr Met Ser 
420 



Claims 

15 1. An isolated polynucleotide comprising a nucleotide sequence that has at least 80% identity to a nucleotide se- 
quence encoding the HCEPT09 polypeptide of SEQ ID NO 2 over its entire length: or a nucleotide sequence 
complementary to said nucleotide sequence 

2. The polynucleotide of claim 1 which is DNA or RNA. 

20 

3. The polynucleotide of claim 1 wherein said nucleotide sequence is at least 80% identical to that contained in SEQ 

ID NO: 1. 

4. The polynucleotide of claim 3 wherein said nucleotide sequence comprises the HCEPT09 polypeptide encoding 
-'5 sequence contained in SEQ ID NO 1 

5. The polynucleotide of claim 3 which is the polynucleotide of SEQ ID NO: 1 

6. A DNA or RNA molecule comprising an expression system, wherein said expression system is capable of producing 
30 a HCEPT09 polypeptide comprising an amino acid sequence, which has at least 80% identity to the polypeptide 

of SEQ ID NO 2 when said expression system is present in a compatible host cell. 

7. A host cell comprising the expression system of claim 6. 

35 8. A process for producing a HCEPT09 polypeptide comprising culturmg the host cell of claim 7 under conditions 
sufficient for the production of said polypeptide and recovering the polypeptide from the resulting culture 

9. A process for producing a cell which produces a HCEPT09 polypeptide thereof comprising transforming or trans- 
fecting a host cell with the expression system of claim 6 such that the host celk under appropriate culture conditions, 

40 produces a HCEPT09 polypeptide. 

10. A HCEPT09 polypeptide comprising an amino acid sequence which is at least 80% identical to the ammo acid 
sequence of SEQ ID NO:2 over its entire length 

45 11. The polypeptide of claim 10 which comprises the amino acid sequence of SEQ ID NO:2. 

12. An antibody immunospecific for the HCEPT09 polypeptide of claim 10. 

13. A method for the treatment of a subject in need of enhanced activity or expression of HCEPT09 polypeptide of 
so claim 10 comprising: 

(a) administering to the subject a therapeutically effective amount of an agonist to said receptor: and/or 

(b) providing to the subject an isolated polynucleotide comprising a nucleotide sequence that has at least 80% 
identity to a nucleotide sequence encoding the HCEPT09 polypeptide of SEQ ID NO:2 over its entire length: 

55 or a nucleotide sequence complementary to said nucleotide sequence in a form so as to effect production of 

said polypeptide activity in vivo. 

14. A method for the treatment of a subject having need to inhibit activity or expression of HCEPT09 polypeptide of 
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claim 10 comprising: 

(a) administering to the subject a therapeutically effective amount of an antagonist to said receptor; and/or 

(b) administering to the subject a nucleic acid molecule that inhibits the expression of the nucleotide sequence 
5 encoding said receptor; and/or 

(c) administering to the subject a therapeutically effective amount ot a polypeptide that competes with said 
receptor for its ligand. 

15. A process for diagnosing a disease or a susceptibility to a disease in a subject related to expression or activity of 
w HCEPT09 polypeptide of claim 10 in a subject comprising: 

(a) determining the presence or absence of a mutation in the nucleotide sequence encoding said HCEPT09 
polypeptide in the genome of said subject; and/or 

(b) analyzing for the presence or amount of the HCEPT09 polypeptide expression in a sample derived from 
>s said subject 

16. A method for identifying agonists to HCEPT09 polypeptide of claim 10 comprising: 

(a) contacting a cell which produces a HCEPT09 polypeptide with a candidate compound: and 
20 (b) determining whether the candidate compound effects a signal generated by activation of the HCEPT09 

polypeptide 

17. An agonist identified by the method of claim 16 

25 18. A method for identifying antagonists to HCEPT09 polypeptide of claim 10 comprising: 

(a) contacting a cell which produces a HCEPT09 polypeptide with an agonist; and 

(b) determining whether the signal generated by said agonist is diminished in the presence of a candidate 
compound 

30 

19. An antagonist identified by the method of claim 18 

20. A recombinant host cell produced by a method of Claim 9 or a membrane thereof expressing a HCEPT09 polypep- 
tide 
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